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( ? j , °f md f. ble bafDe (16) for • cavity (24) of an automobile (10) i, provided. Tbe baffle (16) include. 
^ a theniiaDy expandabk ieahi« material (18) wW^ 

f«? rf ^ ^o-nouve n^iufacturing processes (eg., tbe paint bake stage). Tbe Inventive baffle (16) further include ■ suppentram 

' maImaI (18) Whjch maiDlai ^ ^ nuuerial at tbe desired location within the cavity (24) until tbermaJ exnwtoT TThe 

VH ^ (20) 18 °' a °^al having a melting point higher than tbe thermal expansion Krnperature of tbe «^m«exW 

O W ^ 088 embo f^ T ,he su PP° n """P 1 *** » of solid, spaced-apart ridewalU (26a. 26b)mat W upooe^Znof 

OAe seatogmatena] (46). In an alternate embodiment, the aidewalla (62a. 62b) include a plurality of opening, (o^ennedtteroin 
through which the sealing rnatenal (52) flow, during thermal expansion. Tne inventive baffles (FIGS. 2.To)«re uaefiutomoS 
^ noise attenuauon and for sealing the cavity (24) from moisture and contaminant, while providing a limited degree of WmonnS 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to thermally expandable baffles for 
sealing cavities in vehicles. More particularly, the inventive baffles include a quantity 
ofthermallyexpandablesealhgmater^ 

the baffle in the desired location within the cavity until the material is thermally 
expanded so as to contact the walls forming the cavity, thus sealing the cavity. 

Description of the Prior Art 

During the fabrication of automobiles, trucks, and similar over-the-road 
vehicles, many body components present structural members having cavities that 
require sealing to prevent the entrance of moisture and contaminants which can cause 
corrosion of the body parts. It is also necessary to stabilize these members in order to 
attenuate noise that would otherwise be transmitted along the length or passage of the 
cavity. For example, the upright post structure or pillar of a vehicle body defining a 
portion of a respective window opening presents an elongated passage or cavity which 
can collect moisture and contaminants. Furthermore, this cavity can also transmit 
annoying sounds unless the cavity is at least partially filled with a sealant material. 
However, many of these cavities are irregular in shape or narrow in size, thus making 
them difficult to properly seal and baffle. 

Many attempts have been made to seal these cavities, including spraying 
sealants into the cavity, introducing foam products into the cavity, and using fiberglass 
matting and the like. These methods each have drawbacks. For example, foaming in 
place presents a problem in that it is difficult to control where the foam travels upon its 
introduction into the cavity. Furthermore, it is often necessary to introduce an excess 
amount of foam into the cavity in order to ensure that the cavity is sufficiently sealed. 
Finally, foams will generally not adhere to the interior surfaces of the cavity walls if 
those surfaces contain even a small amount of oil. 

Self-sustaining foam products, either with or without a non-foam support 
structure, have been introduced into structural member cavities in an attempt to seal the 
cavities. However, these methods generally result in the addition of excess weight to 
the structural member which is undesirable in most instances. Attempts have been 
made to utilize foam products which are lighter in weight or which do not use a support 
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structure. However, these atf#mn,. u 

r, wese attempts have generally resulted in products which lack the 
necessary sealing and baffle abilities. 

cannot ^i^T ^ * PT °^ W ^ in n ^re, and thus 

cannotreadily bepositioned at the exact required location in the selected ca.ty Such 
products also present unique packaging problems to the manufacturer andlli 
special handling during installation. Q 



SUMMARY OF THE INVENTION 
The instant invention overcomes these problems by providing a therm a ].v 
expandable baffle for sealing a cavitv (such as one in a pillJor rail of ve^c" 
predetermined location within the cavity. 

In more detail, the baffle includes a quantity of thermally expandable sealin* 
maen^ 

synthetic resin material and expands when subjected to temperatures chieved at 
specific points in the vehicle manufacturing process (e.g. during the paint bake It " 

z:zt - *■ cxpansion tempwature ° fthc — ^ * ■ tr 

™ C "W« for *" material is formed of a material having a melting point 

Pre^th eXPanSi ° D tCmPCratUrC ° f *" — <- h - "on" 

Preferably, the support comprises a pair of spaced-apart walls defining a space 

merebetweenfordepos^^ 

end by a common end wall, and are secured adjacent the other end by a connecter rod 
passing between and secured to the walls. The support also includes a fastener for 

co^stTcir 10 a cavity waJL fcc mtire support is » te ^y 

In use. the inventive baffle is placed within the cavity at the desired location by 
mserung the fastener into an opening on the cavity wall. Once the baffle is in position 
vanousotherm^ 

baffle. When the vehicleis heated to the expansion temperature of the sealing materfal 
thematenal will expand outwardly from the baffle towards the cavity walls, causing the 
expanded material to adhere to. and essentially seal, the cavity walls. 



BRIEF DESCRIPTION OF THE DRAWINGS 
1 is aperspective viewof an automobile body, illustrating various pillars 
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and rails within which the baffle apparatus of the present invention may be utilized; 
Fig. 2 is a perspective view of a baffle according to the invention; 
Fig. 3 is a top end view of the baffle of Fig, 2; 

Fig. 4 is a cross sectional view taken along line 4—4 of the baffle in Fig. 3; 

Fig. 5 is a horizontal cross sectional view of the baffle of Fig. 2 after thermal 
expansion of the sealing material; 

Fig. 6 is a perspective view of another embodiment of the inventive baffle; and 

Fig. 7 is horizontal cross sectional view of the baffle of Fig. 6 after thermal 
expansion of the sealing material. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Turning now to the Figures, Fig. 1 depicts an automobile 10 having a plurality 
of hollow rail sections 12 and pillars 14. Rail sections 12 and pillars 14 include a 
plurality ofbaffles 16 according to the invention and positioned therein so as to provide 
sound deadening as well as a limited degree of structural reinforcement 

An example of a preferred baffle 16 is shown in more detail in Fig. 2. In the 
illustrated embodiment, the baffle 16 includes a heat expandable, sealing material 18 
and a support 20. The sealing material 18 is positioned within a cavity 22 defined by 
pillar or rail walls 24 of automobile 10. Material 18 is initially maintained in place by 
support 20. 

Material 1 8 is formed of a dry, initially non-tacky material that becomes tacky 
upon expansion so that the sealing material adheres to the walls 24 when the baffle 16 
is heated to the temperature at which the material expands. A preferred material is 
disclosed in U.S. Patent No. 5,266,133 to Hanley et al., which is incorporated herein 
by reference. This material is sold under the name SEKALASTOMER 240 by Sika 
Corporation, in Madison Heights, Michigan. However, those skilled in the art will 
appreciate that any other suitable sealing material may be employed in the inventive 
baffle 16, provided the material is able to sufficiently expand at conventional 
automobile bake temperatures (about 170-1 80° C) so as to substantially seal the cross- 
section of the cavity 22 within which it is positioned. 

Referring to Figs. 3 and 4, support 20 comprises a pair of sidewalls 26a,b, a 
snap clip 28, and a preferably integrally formed connecter rod 30. Sidewalls 26a,b 
include respective forward ends 32a,b, midsections 34a,b, and rearward ends 36a,b. 
Sidewalls 26a,b are essentially parallel to one another prior to expansion of material 1 8 
and are connected at forward ends 32a,b by a common endwall 35 (see Fig. 5) and at 
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Is fo™«d i. „ii.ki u ^ 1> "fe*ly. >he material from which support 20 

hea-stab,.** lubncatrf 33% glass-reinforced M nylon havj , „,„ *' 
temperature at 1.8 MPa of 240T »^ ui • \ «nection 

oftheflnalbaflle. ^^'^^^l*^*----!- 
^.^ md *^' ,fm PPon20isnotcriUcal. S olong MS uppo n 20»c»»bIe 

^d ^ be sufficiemry dLed by*" 

pr^ e mbW(..e, wi a, t hc^^ eds ^ inSTOt ^ 18prefOTWyj|ism 
and drsposed between SU ppo„ sidew^ls 2os,b) for insertion into the cavity of the 
desired ml or pillar during consouctron of the automobile. Refening to Figs. 2 ad 3 
one of the walls 24 fonning the cavi v 22 includes stnrcture denning an opting 44 of 
suffice* size and shape to allow iastener 28 to be secured therein. Thatis, rherto 42 
of fastener 28 is in^ ^ opening 44 und„sUgh, force, causing legs 38a* to be 

reversibly biased towards stem 42 Aft* th~ i. M ic-uu * L 

^.u i ,o . ^ Sl «n <u. Alter the legs 38a,b have passed through opening 

44, the legs 38a,b return to essentially their unbiased position, preventing the fastener 
28 from being removed from opening 44 and securing the baffle 16 within the cavity 
22 to essentially prevent movement of baffle 16. At this point in the assembly process 
^sealing materia] 18 mayor maynot be in contact with some or all of the cavity walls 
24, depending upon the sue and shape into which the material 18 is molded. 

Once the baffle 16 is positioned within the cavity 22, it remains in place until 
such time as the automobile body is exposed to an elevated temperature sufficient to 
activate the sealing material 18 and cause it to expand against the cavity walls 24 ,Any 
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ofa number of process or manufacturing steps may be carried out on the automobile 
body pnor to baking without affecting the ability of the sealing pieces to expand when 
exposed to the activating temperature. 

As the automobile body 10 is baked and the activation temperature of the 
seahng material 18 is reached, the material begins to expand in all directions. That is 
the matenal 1 8 expands towards the respective peripheries of sidewalk 26a,b to form 
expanded material 46 (see Fig. 5). The percent expansion of the sealing material will 
generally be 150% or more, where the percent expansion is: 

100 x {[(die specific gravity of the sealing material before heating) - 
(the specific gravity of the sealing material after heating)l/(the specific 
gravity of the sealing material after heating)}. 

With such a large percent expansion, the expanding force of the material 1 8 is such that 
the sidewalls 26a,b are pushed away from one another, so as to outwardly "bow" walls 
26a.b at their respective midsections 34a,b. This bowing is important for obtaining a 
substantially improved baffle because, in the inventive baffle, the sealing material 18 ' 
is maintained on the support 20 so as to control the flow and expansion of the material 
1 8 towards the cavity walls 24 and effectively seal the cavity 22, while simultaneously 
allowing the material 18 to expand longitudinally within the cavity 22 to provide a 
thicker, sound-deadening foam for improved noise attenuation. This combination of 
benefits has not been achieved by prior art baffle apparatuses. 

The level of bowing achieved at midsections 34a,b relative to ends 32a,b and 
36a,b is critical. That is, the expanded material 46 between sidewalls 26a,b has a 
thickness "T» at a distance of about Yx of "D" from endwall 35. Endwall 35 and rod 30 
have respective lengths "L," and "L,." The thickness T at a distance of about '/iD from 
endwall 35 should be greater than the shorter of L, or L,, and preferably T at a distance 
of about 14D from endwall 35 is greater than each of L, or L,. 

Referring to Fig. 6, an alternate embodiment of the inventive baffle is 
illustrated. The baffle 50 is similar to baffle 1 6 discussed previously, in that baffle 50 
comprises a heat expandable, sealing material 52 and a support 54. The sealing 
material 52 is positioned within a cavity 56 defined by pillar or rail walls 58. Material 
52 is initially maintained in position by support 54. 

Material 52 and support 54 can be formed of the same materials discussed above 
with respect to baffle 16. Furthermore, support 54 includes a fastener 60 similar to 
fastener 28 of support 20. However, in the instant embodiment, support 54 includes a 



WO 01/71225 

PCT/US01/0566S 

.orwaraends 66a,bbya common endwall 68 (see Fie 7UnH a t 
rearward ends 70a,b by a connecter rod 72 

In use, the baffle 50 is installed within the cavity 56 of the automobile pi„ar or 
rail m the same manner as baffle l/: u "wmowie pillar or 

t u , I6 - How ever. upon heating of the automobile to the 

and bum «k materia! 52 which has nowed ^ 0[hw ~ 

mechanical connections 76 alone, the ronrong 
i . 0 a,on * *** respective outer surfaces of sidewalls 62a.b 

j iwaxng io unproved noise attenuation. 

onenJ^lT " T" ' ha " he SPPropri " e of — <■> tough 

„ f T^ r -*"'*■*»«-«—. IWis.mecmabinedsurftce.^. 

P|^™^&om about 15-30%, of the total surface area of the particular sidewal] 62a|b^ 
T7T k 0Pem0gS 64 be -"tlx dispersed aco« Z 

, , . ' n °* ' ,mfon,, °P OT1 « P^emem, combined with the limited 

number of open-,* 64, ensures ma. the flow of the foaming material i, sdeoua.ely 

embodmren, ,s partcubrly uaefij h ^ where jt „ desirabIe „, min ^ 

Hi « 62 °- 1,1054 5kilw *• " - m ~ «" « * 

operunga 64 « pmvtde adwntage, in other application, as well. 

preseM *»*»*» »« been described with reference to me 
~ i,te ' I " ed " fc """"P"*. flb-rea. i. is not* ti* 

of the mvenuoa For example although tire preferred embodiment is illusaated m 
coupon with apptications in pilian or raila of an automobile body, the inventive 
baffles may be employed in other vehicles as well (e.g., utility . 

7^ 1 ^" nhCn,,0re - *• «-—» 2» and 60 am located at on. end of the 
,lusna^b^„,ti« kK ,n 0 „a^ nm ^ offelraOTCmbevariedas . soec ^ 

the particular application. ^ 
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We Claim: 

1 . An expandable baffle for sealing a cavity of a vehicle body, said baffle 
comprising: 

a rigid support comprising: 

a pair of spaced-apart walls having respective, adjacent first and 

second ends and defining a space therebetween; 
a rod securing said walls to one another at a location adjacent 

said first ends; and 
a fastener for securing the baffle within the cavity, said fastener 
being adjacent said second ends; and 
a synthetic resin sealing material opcrably coupled with and supported 
by said support, said sealing material being expandable when 
heated to an expansion temperature of at least about 149°C, 
said support being formed of a material having a melting point higher 
than the expansion temperature of said sealing material 

2. The baffle of claim 1, wherein said walls are essentially parallel. 

3. The baffle of claim 1 , wherein said support is formed of nylon. 

4. The baffle of claim I, wherein said sealing material comprises an 
ethylene-a,p ethylenically unsaturated carboxylic acid copolymer, a blowing agent, and 
a tackifier. 

5. The baffle of claim 4, wherein said sealing material further comprises 
an additive polymer and a cross-linking agent 
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denning . plu^oTop^ 1, I""*" ° f W " b incIute 

expand Z ^Z^T * ^ "*« - 

openings whe „ he>ttd te s>i(J citpaiisioii Kn)[i(!ratiire 

°°ur 5^0/0 of the total surface area of the respective wall. 

8- A noise-attenuated, structural member comprising: 
a structural member defining a cavity; and 
a baffle positioned in said cavity, said baffle comprising: 
a ngid support comprising: 

a pair of spaced-apart walls having respective, adjacent 
first and second ends and defining a space 
therebetween; 
a rod securing said walls to one another at a location 

adjacent said first ends; and 
a fastener for securing the baffle within the cavity, said 
fastener being adjacent said second ends; and 
an expanded, synthetic resin sealing material operably coupled 
with and supported by said support, said expanded 
material contacting said structural member so as to 
substantially seal said cavity. 

9. The member of claim 8, wherein each of said walls has a seneraJlv 
arcuate horizontal cross section. generally 

10. The member of claim 8, wherein said support is formed of nylon. 

ethy, Jlfleth^T" " * ^ *" ~ Bl * an 
auc^ 



12. Thememberofclaim 1 1, wherein said sealing material further comorises 
« addiuve polymer and a cross-linking agent. "inner composes 



WO 01/71225 PCTAJS01/05665 



13. The member of claim 8, wherein each of said walls includes structure 
defining a plurality of openings therethrough and at least a portion of said expanded 
material is expanded through at least one of said openings. 

14. The member of claim 13, wherein the combined surface area of said 
openings comprises from about 5-40% of the total surface area of the respective wall. 

1 5. The member of claim 8, wherein said structural member is a vehicle rail. 



16. The member of claim 8, wherein said structural member is a vehicle 

pillar. 

1 7. A baffle for sealing a cavity of a vehicle body, said baffle comprising: 
a rigid support comprising: 

a pair of spaced-apart walls defining a space therebetween and 
having respective, adjacent first and second ends; 

a rod securing said spaced-apart walls to one another at a 
location adjacent said first ends; and 

an endwall joining said spaced-apart walls adjacent said second 
ends; and 

a thermally expanded sealing material operably coupled with and 
supported by said support, 

said endwall and said rod having respective lengths L, and L? and being 
separated by a distance D, said material being sufficiently 
expanded so that at a distance of about 14D from said endwall, 
the thickness of said expanded material is greater than the 
shorter of L, andLj. 



18. The baffle of claim 1 7, wherein the thickness of said expanded material 
is greater than each of L, and L,. 
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